In 2000, Academic Emergency Medicine (AEM), the journal of the Society for Academic Emergency Medicine, hosted a one-day consensus conference to develop a research agenda on "Errors in Emergency Medicine." The conference was organized in response to the 1999 Institute of Medicine report "To Err Is Human," which evaluated the morbidity and mortality related to medical errors. 1 The 2000 conference was presented as a preconference offering at the society's annual meeting. The editors dedicated the entire November issue of the journal to publishing the proceedings of that consensus conference. 2 Each year since 2000, the AEM editorial board has selected a topic of interest to the AEM readership for the following year's consensus conference. Unlike other academic consensus conferences, which typically generate expert opinion and consensus on a controversial clinical topic for which evidence is limited, 3, 4 the purpose of each AEM conference is to develop a consensus-based research agenda to advance understanding of that topic by inspiring studies to address current knowledge gaps. 5 The goal of the consensus conferences is that these research agendas can serve as a guide for future funding proposals. Table 1 lists the topics of each year's conference, illustrating the breadth of topics selected. The journal has maintained this concept and format over the years to help advance the academic mission of the Society for Academic Emergency Medicine by helping define research needs in our specialty and providing the society's members with consensus-driven ideas for research and, hopefully, some leverage for obtaining extramural funding in the form of the recommendations set forth in the conference proceedings.
The proceedings of each consensus conference are presented in a full issue of AEM. Four types of conference-related manuscripts are published:
• commentaries (including an executive summary by the conference chairs);
• summaries of plenary and panel presentations;
• proceedings of the conference "breakout sessions" where consensus is generated; and
• original contributions on the conference topic.
Original contributions on the conference topic are solicited to the general readership as a "Call for Papers" approximately a year before the consensus conference. This category of manuscripts allows researchers whose research focus is in the area being discussed to publish their work, illustrating the types of studies that can be done on that topic and suggesting a springboard for further work.
It is unusual (and perhaps unique) for a society-sponsored journal to dedicate a full issue each year to publishing 
Abstract
Purpose Every year since 2000, Academic Emergency Medicine (AEM) has presented a one-day consensus conference to generate a research agenda for advancement of a scientific topic. One of the 12 annual issues of AEM is reserved for the proceedings of these conferences. The purpose of this study was to measure academic productivity of these conferences by evaluating subsequent federal research funding received by authors of conference manuscripts and calculating citation counts of conference papers.
Method
This was a cross-sectional study. In 2012, the NIH RePORTER system was searched to identify subsequent federal funding obtained by authors of the consensus conference issues from 2000 to 2010. Funded projects were coded as related or unrelated to conference topic. Citation counts for all conference manuscripts were quantified using Scopus and Google Scholar. Simple descriptive statistics were reported.
Results
Eight hundred fifty-two individual authors contributed to 280 papers published in the 11 consensus conference issues. 
Conclusions
The authors of consensus conference manuscripts obtained significant federal grant support for follow-up research related to conference themes. In addition, the manuscripts generated by these conferences were frequently cited. Conferences devoted to research agenda development appear to be an academically worthwhile endeavor.
Quantifying Federal Funding and Scholarly Output Related to the Academic Emergency Medicine Consensus Conferences consensus conference proceedings that are designed to generate a research agenda, rather than simply summarizing the state of knowledge of a topic at a single point in time. Moreover, revenue generated from registrants generally covers only a proportion of the conference expenses. These logistical and financial challenges need to be weighed with the potential benefits of the conferences. However, quantitatively, potential downstream gains are unknown. The purpose of this study was therefore to evaluate the downstream academic productivity of the consensus conferences using two approaches: (1) evaluating subsequent federal grant funding for research projects conducted by the authors of the papers published in the dedicated issues of the journal, and (2) calculating citation counts of those conference papers.
This study may be of value and generalizable to other specialties for two reasons. The first is that, by quantitatively measuring academic productivity generated by these conferences, other specialties may be more inclined to organize similarly structured conferences. These conferences may serve as an incubator for innovative ideas and methods for particular topics where traditional clinical academic research may not work. In particular, the prototype of randomized controlled trials may not be feasible for health care delivery research or improving health care systems. 6 They can also help focus the attention of a broad audience on a particular topic that members of the specialty feel needs attention; assessing the downstream academic productivity of these conferences can help determine whether the format is having the desired results in stimulating research on the topic. The second is that our methodology may serve as a template for evaluating comparable conferences that focus on setting research agendas. [7] [8] [9] If and when other specialties conduct similar conferences, they can use these methods to assess their success.
Method

Design and study participants
We conducted a cross-sectional study during August and September 2012. The 11 consensus conference issues of the journal (November, 2000-2009, and December, 2010) were reviewed. A list of all conference-related papers and their authors was assembled. Each paper was categorized as commentary, plenary/panel presentation, breakout session, or original contribution, based on its heading in the table of contents. This list of papers and their authors formed the study population.
Data sources
The National Institutes of Health Research Portfolio Online Reporting Tools Expenditures and Results (NIH RePORTER) system was used to identify federal funding obtained by authors contributing to the consensus conference issues. 10 The NIH RePORTER system is an electronic tool that allows users to search a repository of both intramural and extramural federally funded research from 1988 to present. 10 , and other awards. These categories were consistent with NIH RePORTER categories. Two of us (D.K.N. and K.Y.) independently coded each funded project as "related" or "unrelated" to the consensus conference topic domain using project information from NIH RePORTER, which included a description of the project (abstract text), narrative (public health relevance statement), and project terms to determine conference relatedness. Discrepancies in coding were adjudicated by a third member of our team (L.M.).
Between August 29 and September 12, 2012, one of us (D.C.C.) examined the Scopus and Google Scholar databases to determine the number of papers citing each consensus conference paper; this information was manually recorded on an Excel spreadsheet. To examine potential differences in citation counts between papers of the four types, means were calculated for each of the four types of papers.
Data analysis
Data formatting and coding of variables were conducted using Microsoft Excel 2010 (Microsoft Corporation, Redmond, Washington) and STATA 11.0 statistical software (STATA Corporation, College Station, Texas). Means were used as the primary measure of central tendency for the citation counts, because journal impact factor, the most common journal citation metric, is expressed using means. However, the data for some years in particular, and thus the overall data, were somewhat right-skewed, justifying the use of medians (with IQR). Interrater reliability of coding for related projects was measured with Cohen kappa coefficient with 95% confidence intervals (CI), with substantial agreement defined as a kappa > 0.6. 11
Results
The 11 consensus conference issues of the journal included 280 manuscripts with 994 contributing authors; there were 852 unique authors, as some authors contributed to multiple papers and multiple journal issues. One hundred thirty-seven of the 852 unique authors (16.1%) were identified in NIH RePORTER as having received subsequent federal funding. These 137 authors obtained funding for 318 individual projects accounting for $329,492,017. The most common activity codes for funded projects were other R awards (91 awards, 29%) and R01 equivalents (82 awards, 26%) ( Figure 1 ). AHRQ (51 awards, 16%), the National Institute for Alcohol Abuse and Alcoholism (35 awards, 11%), and the National Heart, Lung, and Blood Institute (27 awards, 8.5%) were the most common funding agencies (Figure 2) .
Funded projects and their amounts (related and total) were tabulated individually for each conference ( Table 2 ). The median number of related funded projects per year over the 11 years was 22 projects (range 10-97 projects). The median amount of total related funding per year was $20,488,331 (range $7,779,512 to $122,918,205). Fifty projects with discrepancies of coding for related versus unrelated required adjudication by a third author, with 32 judged through adjudication to be conference-related. Interrater reliability of coding for related projects was fair (kappa 0.6; 95% CI 0.5-0.7). 
Discussion
There is a paucity of literature describing consensus conferences with the primary goal of setting a research agenda. Most consensus conferences are focused on clinical guideline development and practice recommendations, especially for topics for which significant controversy between learned experts exists. There appear to be only three published society consensus conferences that have focused on setting research agendas. [7] [8] [9] Although studies have evaluated subsequent publication of abstracts presented at society meetings, [12] [13] [14] [15] there are limited data on research productivity (defined by funding success and subsequent publication) based on prior participation in a national consensus conference. One relevant model, which is somewhat complementary to the design of our conference and this manuscript, is a recent study describing a conference platform as a successful career stimulation strategy. We found, through career tracking data, that nearly half of conference participants published their work, and one-third subsequently obtained research funding. 16 Our results suggest that the consensus conference platform as developed by AEM has met the tests of "proof of article is cited roughly twice in the two to five years following its publication, the citation figures shown in Table 3 suggest higher citation rates for the consensus conference papers than for the average AEM paper. The data presented here should be helpful to leaders of future conferences across specialties. The leaders of our conferences have varied degrees of experience at approaching federal and other health-care-related entities with requests to help fund consensus conferences. Going forward, rather than approaching potential sources of funding simply with an idea, our conference leaders can now approach these potential funding sources with documentation of significant scholarly output related to the conference topic in postconference years, suggesting a high "return on investment" for funders.
Although the results of this study suggest that subsequent related scholarly output has transpired after the consensus conference, we are unable to definitively establish a causal relationship between the conference and subsequent scholarly output. Moreover, it is difficult to quantify the impact of the consensus conferences on future funding. In addition, postconference funding is just one measure of consensus conference "success." Less quantifiable measures of success include conference individual participant education and career development. Local practice improvements that result from consensus conferences, such as implementing interventions to improve quality in crowded emergency departments, would also be an important contribution, though also difficult to measure.
The board of directors of the Society of Academic Emergency Medicine has recently questioned whether AEM should continue producing the consensus conferences, citing the expenses to produce each conference and publish its proceedings. To examine the financial aspects of the conferences, we queried the society's executive office records for financial information regarding the conferences. Records from 2007 to 2011 were available. Expenses for each conference are approximately $60K-100K, including site-related and featured speaker-related expenses, plus the cost of publishing the proceedings in AEM, and registration fees have generated only about 15% to 30% of the revenue needed to produce recent conferences (see Supplemental Digital Table 1 , http:// links.lww.com/ACADMED/A175, which describes revenues and expenses for consensus conferences 2007-2011). We believe that the data we have compiled demonstrate the value of the conferences to the society and its members and will aid in securing extramural funding for future consensus conferences. It is our hope that other societies may find these data compelling and useful as well.
The question of "impact factor" is somewhat controversial, 17, 18 and a number of other publication metrics have been generated to overcome some of the shortcomings of the impact factor. Regardless of whether these citation metrics are considered valid, it is clearly in the best interests of both the Society for Academic Emergency Medicine and AEM to publish articles that become highly cited in the future. These consensus conferences have assisted in the achievement of this goal; other journals may be interested in sponsoring conferences given the high citation rate of our conference proceedings papers.
There are certain limitations inherent to this study. First, other measures of conference scholarly output likely exist of which we are unaware or which were not measured. For example, we did not examine publications resulting from the projects we found through our NIH RePORTER search. In addition, the authors of the consensus conference manuscripts represented a proportion (typically 25%-50%) of all conference attendees. Because of the large number of participants, we did not evaluate the scholarly output of nonauthor conference participants.
Second, a number of Canadian presenters and attendees were present at these conferences, and Canadians were particularly prominent among the leadership of the 2007 conference "Knowledge Translation in Emergency Medicine." The addition of the as-yet not quantified contributions of Canadians to the sum of external funding related to these conferences would increase the funding total estimated herein. In addition, we were unable to ascertain which consensus conference authors were non-U.S. citizens (and thus generally exempt from receiving U.S. federal funding), and thus we did not exclude these authors from the denominator. The funding totals reported are therefore likely an underestimate.
Third, nonfederal funding from pharmaceutical, intramural, and foundation sources provide crucial funding for emergency care researchers. However, we did not include these sources of funding because obtaining these data accurately and comprehensively was logistically prohibitive.
Fourth, some subjectivity exists regarding assessing whether funded projects are or are not related to the prior consensus conference. The total number of projects and total funding represent the maximum possible; the data we provide for related projects represent our best approximation of funding that may have benefited from the prior conferences. When disagreements regarding "relatedness" existed among the two primary adjudicators, a tie was broken by a third adjudicator. The Cohen kappa for these adjudications was 0.6, demonstrating some degree of disagreement.
In conclusion, the authors of consensus conference manuscripts have obtained significant federal grant support for follow-up research related to conference themes. In addition, the manuscripts generated by these consensus conferences are frequently cited. Consensus conferences devoted to research agenda development appear to be an academically worthwhile endeavor. of Academic Emergency Medicine. The authors have no funding sources or conflicts of interest to report.
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